Effects of diarylsulfonylurea antitumor agents on the function of mitochondria isolated from rat liver and GC3/c1 cells.
Diarylsulfonylureas, such as N-(4-chlorophenyl)aminocarbonyl-2,3-dihydro-1-indene-5-sulfonamide (LY186641, Sulofenur) and N-(4-chlorophenyl)aminocarbonyl-4-methylbenzene sulfonamide (LY181984), have been shown to be effective antitumor agents in a variety of in vivo and in vitro animal models. Their mechanism of action is unknown but does not appear to be the result of nonselective destruction of actively dividing cell populations. Mitochondria have been shown to accumulate Sulofenur and therefore may be targets of drug action. The purpose of these investigations was to examine the effects of a variety of diarylsulfonylureas in mitochondria and attempt to determine the relevance of these changes to antitumor activity. Many of the diarylsulfonylureas which were effective antitumor agents in animal models were also uncouplers of mitochondrial oxidative phosphorylation. They increased state 4 respiration and dissipated the mitochondrial membrane potential in a concentration-related fashion. The mechanism of uncoupling appeared to be related to a dissociable hydrogen ion as these molecules had pKa values that ranged from 6.0 to 6.2 and were highly lipophilic. Thus, the uncoupling action appears to be the result of hydrogen ion translocation. The mechanism of antitumor activity does not appear to be the result of uncoupling as no correlation was evident between inhibition of cell growth and uncoupling action of a variety of active and inactive diarylsulfonylureas. In vitro, Sulofenur is cytotoxic at high concentrations and inhibits cell growth at lower concentrations in the absence of any overt cell kill. The inhibition of cell growth also did not appear to be related to the uncoupling action of these drugs. In contrast, uncoupling may have played a partial role in the early, high exposure cell kill that can occur with these compounds.